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Brief Outline

e Construction of a trigger list
— Many of these slides are thanks to Elizabeth Gallas

e Trigger Monitor tools
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Trigger Fundamentals

e Effect of the ‘Trigger’ system
— given over a million opportunities for collisions (‘events’ per second)
— choose <50 to record for later analysis
e Selecting events:
— Some fraction of these events are not ‘rare’ (but still useful):
e Low energy jet production via QCD ...
e Measure luminosity ...
* Detector monitoring ...

— The study of rare processes and the discovery of unknown phenomena require
maximal ‘exposure’ to the beam

* Need well designed triggers that can remain unprescaled at the highest
luminosity

e The trigger system is designed to
— Record the wide variety of processes that DO physicists are interested in.

— It does this using a ‘trigger menu’ (or Trigger List) which 1s complex by
necessity
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The DO Trigger system — L1/L.2
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Trigger System Design

e Fast, complex, high rate,...,multi-level

— Level 1 - electronics and firmware

e reduce 1 MHz to 10 kHz (presently 1600 Hz) by looking for
interesting signatures (high Pt tracks, high Et energy
deposition)

— Level 2 - firmware and software

e 10 kHz to 1kHz (presently 800 Hz) by refining LL1 objects,
match objects found by different detectors

— Level 3 - software

e 1kHz to 50 Hz - execute streamlined versions of offline
reconstruction programs to select events.

 Programmable !

— through the ‘trigger configuration” generated from Trigger Lists
stored in  the Trigger Database

— and online resource allocation by COOR
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Trigger Database Purpose

e (Generate:

— precise programming for trigger configuration
 ONLINE
« SIMULATION

— The configuration format: ‘xml’

e Extensible Marku Lan%uage (XML) universal format for structured
docs and data on the we

e The trigdger ‘xml” does not contain all the information stored in the
trigger database, specifically wrt versioning, how one trigger list
relates to another triggerlist, or descriptions.

e Store
— all global Trigger Lists used online in Run 2

— Bench march Trigger Lists for simulation

 Report
— trigger configuration settings
 for use by offline analysis programs
— Et thresholds, eta ranges ...

e to the collaboration (web), with some documentation features
— not intended as a substitute for trigger subsystem documentation !
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Trigger Database Implementation

e Design:
— Three levels of decision making
e Level 1 - hardware, firmware
e Level 2 - firmware, software
e Level 3 - software
— complexity is a reflection of the complexity of the trigger
— symmetry/commonality is taken advantage of wherever possible
— seemingly cryptic nomenclature reflective of trigger programming.

 Implementation:

— IN USE for all global trigger configurations since December 2001

e Documentation:

— Specifications from
* COOR document (Scott Snyder)
e DO Trigger/Online Groups

— Trigger Database
» see Entry Interface ‘help’ button
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A Trigger is a Logical Condition

e identified by a trigger name

e with a set of criteria called a Script at Level 1, Level 2, and
Level 3

> Each of which is satisfied if all of its logical conditions or
TERMS is satisfied

e satisfied (true) for an event 1f all 3 Level Scripts are true for that

event Terms

Script CEM(2,10)

Trigger Name TTK(2,pt3

Ll (2,pt3)

Afastz
2EM_HI_Z L2
2EM(.9,10.,.trk)
L3 Ele(2,.95,glob,..)

InvMass(elel,ele2,75,100....)
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A Trigger List

e identified by Triggerlist Name/Version

e contains one or more triggers

e like a tree with Triggers as branches

— 1f any trigger 1s satisfied, the event is recorded and the trigger bit

for that trigger name is set to TRUE 1n the event record

Example:

global_CMT-2.2?

1 June, 2004

L1Script
EM_MAX L2Script
L3Script
2EM_HI
o000
SJET_HT logical
TERMS
(yes/no)
MU_JET_HI
(X X )

Bill Lee / Shifter Tutorial




Trigger Database Design

o TrggerList
\N Trigger Name
tn_name/tn_version

. 1
L1 Script AN
11s_name/lls_version | .
1 3
L2 Script L3 Script
12s_name/12s_version 13s_name/13s_version
1 1

N1

L2 Filter L3 Filter
t_name/t_version t_name/t_version

NAME/VERSION scheme is repeated throughout the design.
The name 1s intended to reflect the conditions in that definition
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Trigger Nomenclature — 1.1

e NEOTYPE — an LL1 detector class

— Group NEOTERMS which shares common download mechanisms

e Examples: ctt, fpd, fps, muo, emcount, jetcount ... specterm

e NEOTERM - the “And/Or terms”
— For any event: result is TRUE or FALSE
— Map into the L1 And/Or Framework
— Combine one/more to form a Level 1 Script decision
e Examples: TTK(1,1.5), Afastz ...
e L1 Script decision
— Logical AND of one/more NEOTERMS
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Level 1 Trigger Systems

C -- Calorimeter -- based on Calorimeter “trigger towers”
e emcount / CEM(n,Et[,Hv]) — Cal EM TTower
 jetcount / CJT(n,Et) — Cal Jet (tot) TTower
« misspt / CME(MEt) — near future

M -- MUON - based on Muon system scintillator, PDT,MDT and CFT
 muo / MUO(n,Pt,eta,scint,wire,option)

T -- CFT/CPS
e ctt/ TTK(n,p) — CFT track

e ctt/ TIS(n,p) -- Isolated track
e ctt/ TIQ(n,p,q) -- Isolated tracks in a quadrant

e ctt/ TIL - Isolated track(s) with low home-sector occupancy.
A -- Special (L1 Framework terms)

— constructed from signals from: the Accelerator, Luminosity
Monitor, Trigger Timing and Control

e Afastz, ALiveBX, ASkipO ...
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.1 Muon Trigge_sr

& Trigger Object Report - Netscape N

_1of |

| AP e [ T e [ TS e |
HMarme= MUQ | Version= 200 | TTse Status= wsed | Cwrrent Status= current . Created (IvIodified) by Gallaz on 06-Jan-2002 1200 ¢ :I
Oa-Jan-2002_ 1200 3
Description: Muoen global track combining CFT andfor Ceniral Muon (PDT s and Scintillater) and/or Forward Muon (AT s
and Pixelsh
See Level 1 Muon Terms Description
order nane type Description
Ivlvon track roultiplicitsy. Possible ssalues:
= [ == no tracks,
1 TnTult irt & 1 == one track,
& 2 == two tracks,
& 3 == three tracks (generally not iraplernented bt could e
Pt (transverse mormenturn) threshold. Possible walues:
® pix == no mormentum selection (L1ICFT not used),
: » pil == ptl of the LICFT,
- E SINE g pi2 == pt2 of the LICFT,
g ® pit¥ == pt3 of the LICFT,
" s pid==ptdofthe LICFT.
: eta (peendorapidityr) range . Fossible wralues:
& == Central: [etal=1 .0 {central rmuon syrstern onlyr),
® W == Wide: |etal=1.5 (CFT system coverage),
& 4 == &0 rwmon: |etal=2.0 (rouon swrstern conreraze),
w I == Morth: eta between -1 0 and -1 .5,
BB Eta string ® (O == north: etabetween -1 .5 and 2.0,
& P == north: etabetween -2.0 and -1 .0,
® 5 == South: eta between +1 0 and +1 5,
® T == zouth: eta between +1 .5 and +2 .10, -
& 1T == zouth: eta between +1 .0 and +2 .0,
= B == Between: -2.0=cta=20 but not -1 O=eta=1 0. (foreard mmon swrstern ordss)
L1CFT and scintillator gqualits (IWITCOS) . Fozsibhle Walues:
- == Loose,
<1 Soint striv & T == Tight,
& N == no requirernent
- == Experitnental.
Wire and scintillator gualits (WITC10). Possihle Walues:
- == Loose,
5 Wire string ® T == Tight,
& X —= no requirernent
- == Expernrmental.
AT A AacdAdidimena]l Mt imana Daaaaln e Tt A 'V.
r -aEe. L A N T | | Docurment: Done (2,764 secs) |=-®u=|l|ﬁ‘i|
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L1 CTT Trigger

E_Ef) REPORT: Meotypes and Meoterms - Netscape - II:II Ki
l_b-____;b__-rb_ T
=3

il

I_ ST Lt ]| S - ~#. =al | Diocument: Done (6,199 secs) i=-d]3-=;|ﬁr"1|

REPORT: Neotypes and Neoterms

Lewvel 1 detector : CET/ACPS | HNEOTY PE N ersion= ctt £ 2.00 | TTze  Ztatus— used .,
Churrent  Status= current | created by toole on 02/ 1E/2002 Q00000

Drescription: CDFTACPS terms: These terms are as described in D) Track and Preshower
Trigger T.evell Trigoger Terms and Data Transfer Protocols, vO7-00.

L N T B S N

0 b b b

0 & b b

pt thresholds = 1.5, 3, 5, 10 GeV

n: numhber of tracks

p: pt threshold= 1.5, 3., 5, or 10 GeV.

q: gquadrant number =1, 2, 3, or 4

occ: Average fractional occupancy in a a UFT trigger sector.
nsep: Separation in terms of CFT trigger sectors.

TTE(n,p) CFT track.

TELin,p) CFT track with preshower.

TP} n,p,q) Low pt CFT traclc(s) with preshower deposition in a guadrant

TN, q) Preshower cluster in a gquadrant.

TDLin,p.s) Pair(s) of trackipreshower with same (ss), opposite {os), or don't care (ns)
charge signs.

TIS(n,p) Isolated tracks.

TISi{n,p,s) Two isolated CFT tracks with same (ss) or opposite{os) charge sign.
THT{occ) Fraction of total CFT doublet hits.

TACnsep) Track Accoplanarity. The number of sectors betsween two highest pt octants
TIOn,p,g) Isolated tracks in a gquadrant

T (n,p) Octants with sum pt above threshold.

TTA]1 Mumber of tau candidates ==1

TTAZ MNumber of tan candidates ==2

TIL. Isolated tracki(s) with lovw home-sector occupancy.

=l
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Audience Participation @ L1!

e Decode L1 neoterm name: CEM(1,5)
o Starts with a “C” -- Calorimeter
« CEM (Sum Electromagnetic Trigger Towers)
— CEM(n,Et[,Hv])
e N =1-Requires ONE EM TT with
e Et>5GeV and
 No Hv - NO Hadronic veto

* Decode L1 neoterm name: mu2pt3wtlx
o Starts with a “m” — Muon / (maybe CTT)
— MUO(n,Pt,eta,scint,wire,option)
e N=2-DIMUON
e Pt3 - requires pt > 3" CTT threshold
e Region = ‘w’ — WIDE region (CFT coverage)
e Scint = ‘t’ - TIGHT req. on muon scintillator
e Wire = ‘I’ - LOOSE req. on muon PDT/MDT’s
e Option = ‘x’ — no additional options
e Decode L1 Script Name (seen in DAQmonitor): TTK(2,3.)TTK(1,5.)_CEM(2,3)CEM(1,6)_ncu
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L.1: Whaaaaat’s that ?

¢

e ‘ ncu’ — started appearing in L1 Script names for
global_CMT-11.00

— Cal_unsuppressed / 1
e New trigger in it’s own exposure group
e Read out all Calorimeter cells unsuppressed

— All other triggers were changed to veto on that L1 condition

e Other ‘short names’ used in L1 Scripts:
— ‘_tz’ —requires Atfastz
— ¢ nfz’ — veto on Afastz
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Trigger Nomenclature — L2, 1.3
e OBJECT

— Has a distinct name
e AtLevel 2: EM, JET ... or at Level 3: L3TEle
— Has a distinct set of parameter definitions
e Name, type, default, min, max, description
— Has a distinct type
e TOOL or FILTER
e Basis for all TOOL and FILTER TERMs (below)
— Associated with one/more L.2/1.3 ‘releases’

e TOOL TERM

— An instance of a TOOL type OBJECT giving values to each parameter

. %Sicllf: At L2, TOOLS depend on getting input from the L2 preprocessors in
the Run

— Can depend on other tools

e Example: Jet finding TOOL uses clusters from a Cal Cell Clustering TOOL
which uses Cell Energies unpacked by a Cal Unpacking TOOL

— Finds candidates for other tools, filters
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Trigger Nomenclature — 1.2, 1.3 (cont)

e FILTER TERM
— An instance of a FILTER type OBJECT giving values to each parameter

— Can depend on other filters
— May find candidates for higher level filters
— Makes cuts on candidates
— For any event: result is TRUE or FALSE
e L2,L.3 Script decision
— Logical AND of one/more FILTER TERMS

1 June, 2004 Bill Lee / Shifter Tutorial 19




Trigger Database Design

g

- \ % %
: g o

Trigger Name g =

: 3 3

N tn_name/tn_version -

| B

- B

L1 Script

11s_name/lls_version

L3 Script

13s_name/13s_version

L2 Script

12s_name/l12s_version

L2 Preprocessor

NQ/NQP/ pp_name/pp_version
1
G L2 Filter ‘Term’ 1 — L2 Object ﬁ

N2f

t_name/t_version D arElo) versen

1 (set of parameters,

1 N2Aft
: 5 types, defaults,
.2 Tool ‘Term ypes .
t name/t_version ’

N2t
A ‘Term’ 1s a tool or filter with a distinct set of

. ¢ S 9
pargmete iz value pairs Bill Lee / Shifter Tutorial Release Version
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Trigger List History

Link off of Triggermeister page

;5| File Edit WView Go Bookmarks Tools Window Help

Back Forward Reload Stop

Print

i - ’@“ - a §/§§’ L& http:/fwannw-d0.fnal.gov/trigger. |V| |é,,5earch| C':i -

| 7hHome | W Bookmarks #* TriggerMeisters Webp... [TrigDb # DAQ Shifters’ Page 4 My Yahoo!

Global Trigger List Descriptions

global CMT-12.37 -- Runs using this Triggerl.ist !

This is an exact copy of 12.36. The version has been incremented due to a new version of L2, There
were three major changes: 1) muons - new LUT to make muon efficiency distribution flat plus scint
timing info correction 2) global - new chi2 track tool variable. and 3) racking - added tracking
worker, STT IP.

global CMT-12.36 -- Runs using this Triggerl.ist !

This is an exact copy of 12.35. The version has been incremented due to a new version of L2, There
were two changes: 1) new limit on EM filters (was 10, is 20) 2) new 12gblmuon code - the new one
should be able to seefuse scint. info for muons.

global CMT-12.35 -- Runs using this Triggerl.ist !

This is an exact copy of 12.34. The version has been incremented due o a new version of L2,
12p16.01.00. This L.2 version contains new trigger filters, and additional EM and Track tool
variables.

global CMT-12.34 -- Runs using this Triggerl.ist !

This is almost a copy of 12.33. The version has been incremented due to a change in L2 that was
supposed to be in the last version. The Cal_unsuppressed trigger has also been changed to fix a
problem that caused that trigger to be sent to two streams.

S EL 2 B o | I =S
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Report: global CalMuon-12.37 (1)

?i File Edit VYiew Go Bookmarks Tools Window Help |
® . e . 9 -
Back Fn_-n-\-arcl Elnect St L& http: ffd0db.fnal.gov/trigdbfcgiftdb_report_element. py ?functic iV| |é“5earch| St -
«"} Home ﬁiBoakmaﬁ:s _l TriggerMeister's Webp... @TngDh ‘DAQ Shifters' Page ‘Mv ¥Yahoo! Lﬁ. Redhat @tng tabs

-

Trigger List Report

Trigger List Name input: [ intlname ., intlversion | = [ GLOBAL_CMT , 12.37 |

TRIGGER LIST Name/Version= global CMT /12.37 . Use_Status= permanent . Curreni_ Status= current
Implementation in: primary DAQ system , Configuration Type = physics , autopause= yes , comics_runtype= data , [3_type=
regular . num_nodes= 0 . Trigger count= 223 | Link to RunsDB using this TriggerList.

Created (Modified) by Billl (Gallas) on 24-Mar-2004_03:55 ( 13-May-2004_15:09 )

Description:

This is an exact copy of 12.36. The version has been incremented due to a new version of L.2. There were three major
changes: 1) muons - new LUT to make muon efficiency distribution flat plus scint timing info correction 2) global - new
chi2 track tool variable, and 3) tracking - added tracking worker, STT IP.

---- Notes from 12.36 below ----

This is an exact copy of 12.35. The version has been incremented due to a new version of L2, There were two changes:
1) new limit on EM filters (was 10, is 20) 2) new [2gblmuon code - the new one should be able to seefuse scint. info for

muons.
---- Notes from 12.35 below ----

This is an exact copy of 12.34. The version has been ineremented due to a new version of L2, Rp16.01.00. This .2
version contains new trigger filters, and additional EM and Track tool variables.

---- Notes from 12.34 below ----

This is almost a copy of 12.33. The version has been incremented due to a change in L2 that was supposed to be in the
last version. The Cal _unsuppressed trigger has also been changed to fix a problem that caused that trigger to be sent to
two streams.

---- Notes from 12.33 below ----

This list is an exact r:upy of global CMT-12.32. The version has been incremented to note changes in L2 (move to
S EM & tracker 1.2 workers

]

i

% £ 2 G @B |
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Report: global CalMuon-12.37 (2)

Y| File Edit WYiew Go Bookmarks Tools Window Help

Print

Back Forward Reload Stop

i - @; - a ggg |v& hrrp:Hd{}db.fnal.gcw,.'rr"lgdbjcg‘l,“tdb_repcrt_element.pv?funcricIV||£.Sean:h| d -

| 4k Home | wkBookmarks ¢ TriggerMeister's Webp... JTrgDb # DAQ Shifters' Page 4 My Yahoo! [JjRedhat £@®trig tabs

|Gr0up 1 !a]lc:raies i1 |regula.r |ﬁ =
IL.I Cal Trigger Tower Programming (_L ]Dia]c}_g ) |EII;].] _ﬁ:‘.‘ |ﬂ6 |£9|jEle,jt__7’ﬁ| T
L1 detector Neotvpes : ||[CET/CPS [Calorimeter |Calorimeter Muon Special (Named ) And/Or &
(Link to Meoterms ) | |ctt/2.00 emcount/1.00 jetcount/L.00 muo/2.00 specterm/1.00
- | ook o e x|
filters Inone ETA EM ETA EM ETA EM |JET Efﬂﬂ RANDOMPASS JET MJT MUON JET |MJT JET MUON
IL2 tools : [EM(0.3.3.5,1.5.0.0) /1 EM(0.3.3.5.5..0.0)/ 1 | JET(0.7.)/ 1 |JET(0.5.) / 1 COMMISSION / 1 MJT(0.10.)/ 1
MUON(0.0.5.0)/ 1
o PassFraction Ele Ele |Ele Ele Ele [Ele Ele Ele Ele Ele Ele Ht Jet @
Ele Ele [Ele |[Ele [Ele [Ele |MEt |[Ele MEt Track [Track Ele [Ele [Ele |[El
Ele Ele [Ele |Jet Jet Jet |mp |Jet mp Jet |mp |Jet |Jet |Jet mp
CFTVertex |Jet Jet MHt |Jet Jet |ﬁ mp MEt Track mp Muon |Muon |Trad{ ’E
NMuon Track [Ele Ele Jet M|@ Jet Jet Track Jet mp Trar.:k|m ’B__]i
Il\fluon !Muon !Track !Muon ITrack |M II\-‘luon !PassF raction
m';:;’sz L3ERR_online/2 GEO/L RUN_CFG/1 CAL_UNP_NLC_NAI
\GlobalTracker/4 PrVTX3/1 ICAL CLUS4 PV3 NLC ON/I NONE/1
ELE_NLV_SHT/1 PhTrk7/1 ELE_NLV_SHT T7/1 PhTrk13/1
[ELE_NLV_T4/1 PhTrks/1 ELE_NLV_TS8/1 ELE_NLV_VL/1
PhTrks/1 ELE NLV_SH T572 [CAL_CLUSS PV3 NLC_ON/1 [SC5SIET 9 PV3/1
ELE_Road_T3/1 ELE Road VL _T3¥1 ELE_Road VL_T5/1 VTXNULL/2
PrVTX_Z7_TRK/3 CAL_CLUS5_PVI1_NLC_ON/1 [SC5JET_9 PV1/1 prvixl_phys/1
MUO LOCAL/3 Muon/2 MUO_CENTRAL_MATCH/I [MUON_CM/1
ISCTIET8 PV3 NLC/1 TAU LOOSE TRACK/6 PrvITXo05/1 XY Vix05_beam/1 ~
E3| | EI
6 £ 2 B3 o3 | [ | || P
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Report: global_CalMuon-12.37 (3)

Y| File Edit WView Go Bookmarks Tools Window Help

Print

«L . @ @ @

Back = bl Reload’ | Sion |$ htrp:Hdﬂdb.fnal.gcw,.’trigdb{cg’lftdb_report_emment.pv?funcricIV||£,Search|

- ||

| 4kHome | WEBookmarks ¢ TriggerMeister's Webp... [ TrigDb # DAQ Shifters' Page ¢ My Yahoo! [fRedhat 4®trig tabs

L o L
11 i bins NCU 72 |requi.nes beam crossing and N/S lumineosity monitors above threshold in coincidence and Nt |
min_bias
|Afas'[z. ncu /1 |none 1
22) biss NCU /2 requires beam crossing (an accelerator condition) and NOT unsuppressed Calorimeter read
2 zero_bias 2 el
ALiveBX ncu /1 inone / 1 Z
3(3) [ DOWNLOAD /5 |N0t areal trigger: For download purposes only.
' L1Mu_ download /5 |n011e, f1
Pror LICTT DOWNLOAD / [Not areal rigger: For download purposes only.
6 ILICTT download /5 Inone / 1
5(5) EMS /1 L 1: Reqguire one calorimeter EM object with E_T=>3 GeV. Veto on Calorimeter unsuppress
e CEM(1.3) ncu/1 Inone / 1
6(6) T T |L1: Require one calorimeter EM object with E_T>6 GeV. Veto on Calorimeter unsuppress
e ICEM(1.6) ncu /1 Inone / 1
7 CEMS /9 |A Level 1 Caiorimeter_ EM object with E_T=6 GeV. Veto on cal_un_snppmssed condition.
i B9 1 |L 1: Require one calorimeter EM object with E_T=6 GeV. Veto on Calorimeter unsuppress
o(7) EMLS 7 1 L. 1: Require one calorimeter EM object with E_T>11 GeV. Veto on Calorimeter unsuppre:
R CEM(1.11) necu /1 Inone / 1
10(8) NI |L1: Require one calorimeter EM object with E_T>9 GeV. Veto on Calorimeter unsuppress
i ICEM(1.9) ncu /1 Inone / 1
119) E78 ELE MP/ 1 L1: Two calorimeter EM trigger towers with E=3 GeV. Also, the event must have two trac
TTEK(2.3.) CEM(2.3) nca/1 |n011e,.|" 1
{5 SRS RS |Ll: Two calorimeter EM trigger towers with Et=3 GeV. Also, the event must have two trag
13(10) Bl ELE MP/2 L 1: Require one calorimeter EM object with E_T=>11 GeV and NOT Calorimeter unsuppre
g CEM(1.11) ncu /1 Inone / 1
[ I [ . zl
€] | B
% Eh ~Z E3 o3 | I | [o={a|
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Two Triggers

» zero_bias  jn every physics Trigger List
— Level 1 only trigger
e Requiring NEOTERM ALiveBX
e An accelerator based trigger
— true on each of the 36 beam crossings of a single turn of the accelerator
— About 1.7 M times per second

e Used to cross check the luminosity measurement and trigger system
functionality

e Really is unbiased
e min_bias (‘minimum biased’)
— Level 1 only trigger
e requiring NEOTERM ‘Afastz’
— (and ALiveBX and ASkip0) — every trigger
e Based on Luminosity monitor:
— North, South scintillator array on beamline
e Requires N and S pulse heights above threshold in timing coincidence
* Gives a quick measure of the z vertex
— Necessary to measure luminosity

— Is undoubtedly biased physics-wise
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Example:
Trigger MWTL_M3 IMM 2T/2

List Report - Metscape I = IEIIﬂ

ger
Foiiiiz

&0 Trig

sijmiiriiizae]

WILTWE & LoWIS 13015 (Ll HOT Cal unsuppressed readout and 'a’ region (all) sinsle rmon with tizht scintillator and loose wive recuirernents. L2 Ivledinr gualitsr rouon candidate with pt>
2 !mul]gtmtlx neu f1 |WITIORN, S 20,0, T LTIOHIE0,0,5,00 /1 L3P luoni AT 1,0 0 2 515 .0 TOOSE) £ 2
L1: HOT Cal unsuppressed readout and 'w' region (CFT) romon scintillator trigger and loose rmuon wire requirernent. I2: Tvledinm guality rmmon candidate. T3 set t]

14ai43)

LAWY LIWI0 STES BWIN ot ratch & oion.

147044
= I3
e s mul poatlbe nen £ 1 B IITOR (0,0, 2.0,0,LITTCH(0,0,5,00 £ 1 [L3FTrack(FhTrkl 23 1 10,03 T3FhIuon(TITICH]
L1: MOT Cal unsuppressed readont and 'a' region (all) rouon seintillator trisser. L2: Ivledinm gualityr roaon candidate with pt=3 GeW. L3: Loose mon with pt=15C
148045 I & [3WI3 I311572 i I T
el pzatioe men £ IWMTOR{0,3., 2,00, LITTOR{0,0,5.00 1 1 IL3F I Inon W THOHL1.0.0. 2515 0 TO0SE) £ 2

adout ard e’ CFT) romon with tig]

(il pimadse neal 1 AT L L o e T O e B R 0L T VT T L A ™ e eV B R L AI

WIWTL i3 INLI 2T ¢ 2fl
| reval piaoatlx nea S 1 '-.-'IT_TIZ:ZII'-L::I 10 WITIOR0,0,5, 00
iL.l: MOT Cal unsuppressed readout and ' region (CFT) ook with tight scintillator, loose wire reguirernents and pt=5 GeV. L3 Iledinm guality roon candidate

5.1..10.00 L3FAR(MTTON |

[L3FTrack(FhTzkS

| !T\.-T“F TTS BAN TRATT 2T

I’.Ef'l Trigger Mame(s) Report - Netscape I ;Lglll

s et

Trigger Name(s) Report

Trigger Name input: [ intnname , intnversion | = [ MWTL W3 Ihih 2T 2 |

TRIGGER Name/Version= HWIWWTT, I3 THWVINI 2T 72  Use Status= used , Current Status= current ., created by toole on
19-May-2003

Description: L1: NOT Cal unsuppressed readout and "w' region (CFT) muon with tight scintillator and loose wire
requirements. L.2: Wiedium quality muon candidate with pt>=3 GeV. L3: Require a irack matched muon isclated from

jets plus one additional track.

LEVEL SCRIPT Name / Description
Level 1 SCRIPT Name/Version— mulpixwily mncu / 1
1 Description: A region—w (wide muon region) single muon trigger with tight scintillator and loose wire

requirements and NOT Calorimeter unsuppressed readout.

Level 2 SCRIPT Name/Version—= MUON{0.3..2. 0. 0.HWUON0.0.5.00) 7 1

2 Descripfion: pass events with at least one muon found with pT>3 GeV meeting NMEDIUN qualityv(=2)
requirements (no region requirement).

Level 3 SCRIPT Name/Version= L3FTrack(PhTrk5.2.5..1..106.07 T3FdRMIUON CH S.SCIJET 8..7") /1
Description: Requires two tracks with pi=5GeV. Also require a ceniral maich mmon isolated from jets.

3

-

r{iﬁ i A S Ea) | Document: Done (1,382 secs) | !='£D‘=hﬂ;ai|
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@) Trigger Script{s) Report - Netscape

K

Example:
Trigger MWTL M3 IMM 2T/2

_ ol =i

Trigger Script(s) Report

Trigger Level: [ slevel | =[13 ]
Script input: [ insname , insversion | = [ L3AFTRACK(PHTREKS,2,5.,1.,10,0)_L3FDR(MUON_ CM_5,SCIET _8,.7),1 ]

SCRIPT NAME= L3FTrack(PhTrks.2.5..1..10.00 I3FdARMVMUON CHW S SCIET 8..7) /1, Wersion= 1 , Use Status=

used . Current Status—= current ., created by foole on 19-hay-2003
Description: Requires two fracks with pt=5GeV. Also require a ceniral match muon isolated from jets.

|»

ORDER Includes Level 3 Filter TERNM(s):
1 Term Name: L3F Track(PhTrks.2.5..1..10.0h 7 1
2 Term Name: LIFARMVMUON CM S.SCIJET B.. 7/ 2
I i WA A2 A E&) | Document: Done (1,061 secs) |="{D'=|If"
=10] =l

[

) Trigger Lewel 3 Term Report - Netscape

el [ i e [ A R R R i |

el

Trigger Level 3 Term Report

created by toole on 19-hIay-2003 10:04

Dezcription: require a muon with a ceniral frack match to be isclated by dR=.7 from =all jet candidates
with Ei>=8 eV,

iz based on a Level 3 OBJECT name— L3AFdR . WS package— 13filters . Version— pl15

Term Name/Version= LAFARMGITON CH S.SCIET B..7) /2  Tlze Status— used . Current_Status= current .

Order Parameter Type Aalue PYWIvVersion| Default
1 kexl filter [LA3AFMuonm(MMITON Chi.1.0.0..2.5.0..5. T.OOSE) 1 &
2 kev2 filter I3FJet(SC7IETE PW3 NILC.0.8..0..3.) 1 =
3 DE float 55 = =
-aEn L A2 ~t [Ead | Document: Done {1.192 secsjl | |={D-=|| ml

1 June, 2004 Bill Lee / Shifter Tutorial 27




L.3: Whaaaaat’s that ?

e Mark and Pass (special filter)

— A Level 3 Filter designed to create samples for L3 trigger analysis

(not for physics analysis)
— Has one argument: pass_1_of_n

— Action: puts 1 of every n events passing through it into the
inclusive ‘monitor’ stream

— Events written to the monitor stream are not intended for physics

analysis
e No luminosity accounting for monitor stream

e Events recorded exclusively to the monitor stream events
— do not get registered in the SAM event catalog
— Cannot use ‘pick events’ utility to get them

— Level 3 scripts using this filter have mp* in their name, where
pass_l_of n="*
e Other shortnames:
— ‘ps*’ -- for L3FPrescale, prescale = *

— ‘pf*’ -- for L3FPassFraction, fraction = *
1 June, 2004 Bill Lee / Shifter Tutorial
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Trigger List Rules ...

Examples of rules for valid Triggers, Lists...

all Trigger Names must
* be unique (in that Trigger List)
* len(TriggerName) < 16 (thumbnail)
e cannot contain special characters

cannot use more than 4 Levell Calorimeter EM or JET thresholds
cannot use more than 32 L1 muon terms from the set of 256 valid terms
cannot use more than 128 unique L1L2 bits

L3 filters and tools mustn’t use different versions of tools of the same
name

L3 filters and tools may call other tools, but tools may not call filters (not
true at L.2)

L3 tool names must conform to SR parsing rules

Many rules checked upon db entry, but the ‘xml’
generator checks many features as well ...
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DAQ Rates (1)

File Edit Wiew Go Bookmarks Tools Window Help

B e 2
g - a ‘§§- ‘_&. http:/fwww-dDonline. fnal. gov fwww/groups/tm/dagrates/curret ‘—_j

Fanwvard Reload Stop

Frint

Wk Bookmarks ¢ TriggerMeisters Webp... [ TrgDb ¢ DAQ Shifters’ Page ¢ My Yahoo! JjRedhat £#trig tabs

- lad |
! ; Slore, 3552
130 it 'T. Firsl Enilry. May 31 28312
14001 Bl | st | mimy Jun 1 11025
I §
1600 i Yo |
1500 1 \F__ % B8
B ; R et
1300 Il s Y
1zo0— i ]“ W FEE'L v e
_1non i l —-‘T'a--.cm_‘_ . L e L] =
2 i0o0— : Tr“""r“e-ﬂ: ~ .._______w Lo @ §
! (i | et =
g 4uu ! =l SRR Ly E 5
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e | R B e T s »
7007 I i, ""[w“r SE [ — g 2
BL0 ! h T —n
aon [L i
400 | : 14 ]
Ann— i o _|L;
200 ! z s
100 |ctios. il e T e Arrret o) RS e et =
U-{:n_nnnnnuunr¢m£ B s S e o | ---—-r~—$ﬂ~ e
A s s A e - L1 Bus
EA % % % % % % LotaBusy |
5 2, 2 2, 0, 2, >,
== s o oD e ks A L Disable
himea
Run  Duration inL Liwve sclithr pausc «Tape Rator Prescale Filc
1 183643 224h 602 94% 21 003h 605 hz LLEZN
Z 193644 D73 h 465 @3 51 003h 704 hz ASE3N
3 183645 402h 434 &3% L2 d19h A58 hz ALES0
Lt G5
Q00 ,' e i 0
ao0 I [ Sy, |r ll (wm s
R - suas
700 I T L 5 Y ol
I _ O S~ 0 J.H | T | L ay ___ [
ik &b w2 [ES] @3 | Done I ==
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Y File Edit View Go
- e . D

Reload

Bookmarks

Toals

DAQ Rates (2)

window Help

%

Stop
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Lumi (E3U)

Lurni (B3

ALES0

By (%)

Busy (%)

3 183645 4N02Zh 434 93% %2 0.19h 388 hz
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DAQ monitor - Spec trigger

File Options Heip
Overview || L1 Trigger | Col/Router | DataLogger | SDAQ | Distributor | DSM | L3 Filter |
L1 Trigger Monitor Tue Jun 1 11:31:00 2004 Display Mode [natural unit hd
Spec Trigger I Trig Details | Exp Group | Global I L1 Qualifiers | And/Or Term | eo Sector I Strip Charts
Specific Trigger Display Al
Trig# Trig Name Fired (Hz) And/Or Fired (Hz) Exposed (Hz) Pre
0 Afastz ncu 0.962 881801.807 1.154
1 AliveBX ncu 0577 1712633.593 0.577
L1Mu download 1.0 0.0 0.0
i LICTT download 0.0 0.0 0.0
4 CEM(1,3) ncu 0.0 19836.959 19.43
3 CEM(1,6) ncu 0.0 1221991 60.984
6 CEM(1,11) ncu 0.0 113.888 1829.331
7 CEM(1,9) ncu 0.0 251.247 803.374
8 [K(2,3.) CEM(2,3) ncu 0.0 811.454 97.151
9 CEM(1,11) ncu”2 110.233 113.888 1656938.361
10 CEM(2,6) ncu 80.799 84.839 1656938.361
11 ZEM(2,3)CEM({1,9) ncu 139.475 143.707 1656938.361
12 K(1,10.) CEM(1,9) ncu 51.365 51.558 1656938.361
13 ZEM(2,3)CEM(1,6) ncu 96.382 98.306 1656938.361
14 S(1,10.) CEM(1,6) ncu 45.786 46.171 1656938.361
15 CZEM(2,3)CEM(1,6) ncu 201.998 207.192 1656938.361
16 |M({2,3)CEM(1,6) ncu”2 201998 207.192 1656938.361
17 [IS(1,5.) CEM(1,6) ncu 65.409 67.525 1656938.361 y
I~ P=




DAQ Monitor — L3 Filter

File Options Help ‘
Overview | L1 Trigger | Col/Router | DataLogger | SDAQ | Distributor | DSM |
‘ L3 Filter last updated Tue Jun 1 11:48:14 2004 ‘
‘ Display Mode |Raw count v Integration Mode |Integral v| ‘
| N
L2 Name L1ibit L3 bit L3 Script Name # called # passed # forced # prescaled L3 Filter Name # called i passed
1*min_bias NCU 0 2 min_bias NCU 5140 5140 0 0] t1s1_PassFraction 5140 5140
2%zero bias NCU 1 3 zero bias NCU 4373 4373 0 0 t2s1 PassFraction 4373 4373
[U DOWNLOAD 2
'T DOWNLOAD 3
5EMS5 4 6 EM5 2394 422 0 0 t5s1 Ele 2394 422
6°E456 ELE MP 3 8 CEM6 393 393 0 0f t7s1 PassFraction 393 393
7 E456_ELE MP 393 0 0 0f 1681 mp2500 393 393
tbs2 Ele 393 0
t6s3 MEt 0 0
9 EM9 393 93 0 0f t8s1 Ele 393 93
9 EM15 6 10 EM15 1206 394 0 0| t91 Ele 1206 304
10°EM12 7 11 EM12 1187 412 0 0 t10s1 Ele 1187 412
11*E78 ELE MP 8 13 2CEM3_2TK3 481 481 0 0/  t12s1 PassFraction 481 481
12 E78 ELE MP 481 0 0 0 t11s10 Ele 0 0
t11s11 Ele 0 0
ti1s12 Jet 0f 0
tils13 He 0f 0
1161201 Taf all nl./
= I
|
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File View Hefresh

LmTrigger (1)

Heip

Trigger Rate
Ratios

Trigger
Status

Ratios or Rates ? rate — |

Server
Status

Luminosity |nfo
Luminosity (E30) £7.83

Proton Halo (Hz)| 46486.28

Pbar Halo (Hz)| 324277

Level 3 Event Bates (Hz)

Total| &z4.30

Fun Mumber | L3 Modes | Confighame | Configvers

Incomplete
Accept

Cisahle

185546 144 global _ChT 12.37

Afestz_ncu

RATE: ALiveEX_rcu

3T

3

+CEMI1,F)_ncu
+CENC1,E]_reu
+CEWC,El_ncy
+CEMIEL Moy
+*CEM{1,11i_ncu
+CEWi,9)_rcu
+TTK(Z,5)_C EN(Z,3]_ncy
+TTKIZ,3)_CEWEZ, 31 ncy
+CEMI,1 11 ncus2
+CGEMCL A _ncy-2

+CEML 11 nounZ
FCEMIT 1T ncus2
+CEMCE, 11 _ncus2

+CEML 11 nounZ
FCEMCE _nde-2
+CE T, T1)_rcusa

+CEE111)_ncus2
FCEMCE _nde-2
+CE T, 11 )_rcusa

+CEMIL11_nius2
FCEMCT T nces2
+CEMCT 111 _rcus2

+CENEZ,E) neu
+C EML2,6]_ncy
+CEMIZ6)_rcy
+CEM(2,E]_ncu
+CEN{Z,5)_ncu
+C EM2,6]_ncy
+CEMIZ, 5] _rcy
+CEN(Z,6]_ncy
+CEWEZG)_ncy
+CEMIZE]_neu

+CEMML L nc-2.

+CEMIL L nc-2.

+CEMO, 1 fmo-2.

FCEMO, 1L ncus2.

FCEMO, 1L ncys2.

L

O 100200

— o

|— 0.51 1 —
| o7s RaTE: 2 —|
|— o.oo =
|— c.oo e |
|- oig2 ss—l |
|- o.ox 6 | |
|— o.0s e |
|- c.ox e | |
|- c.o7 va | |
|- o.os o —| |
|- o.os w11 ] |
- o.05 1t | |
l— 111,08 +15 —]
|— 11108 +15 —
- 11108 +15 —
= 111.08 +15 —
|— 11105 +1F —
|- 11408 +45 —
- 11108 +15 —
= 111.08 +15 —
|- 11105 +15 —
- 111,08 +15 —]
- 11105 +15 —
I=atne +15 —]
|- 11105 +15 —
- 111,08 +15 —]
— 11105 +15 —
= 111,08 +15 —
I— 117,05 +15 —
|— 11108 +15 —
l— 11105 +153 —
|—az76 + 32 —
|- 8278 +33 ]
|- 8276 +35 —
|- s27s + 52—
|—8z76 +35 —
|- sz7e +3z ]
|- 8276 35 —
|- 8275 + 32—
= 8z7e +32 —
|- 38278 + 32—

051

0.7s

oo

Q.00

0.2z

Q.03

oo

003

.07

005

oos

005

aOLES
SOES
90ES
AnES
QOET
ALET
90ES
AnES
a0Gs
QOLES
a0Es
anEs
a0Es
AOLES
ANEI
QOES
LU=
OET
ANEI
SZT4
274
S2T4
S2.74
SET4
274
S2T4
S2.74
SZT+
274

Level 1 Rates Fatio Axis SetIAuto _YJ Level 2 Rates Ratio Axis SetIAuto _J Level 3 Rates Batio Axis setlAuto ll
2 3

50 100 150

—a

mir_bigs MU —| ol t — 055
RATE:zoro biss_mou —{| g i ; o=z
PO | B : |—-t.00

o —-1.00

«Ems—| 3 : ¢ i ]

*E456 ELE_RMP—| | : ¢ i — o.on
scEmME—| § i i : |— o.o07

sEmg—| 1 ¢ i - o.o7

sEmis | 1 | i : |— oo

=Entz— | ¢ i i — c.on
seve_ELE-mPp | | i P i i |- o.00
*CEME2TES —| | & ¢ i — ooz
+EI_ELECWMP | | i i i |— oooo
+E1_SHT20 — — 'l — 545
SRR L | e — : — 164
<EL_Lse—| a2 — 0.24

sEL Mo | W o ¢ 0.1z
E1_SHTIS s ] ey — 1.50
~E1_L20_m2s —| ad: I 0.37
SELSHIIS TR1S—| =i | ¢ — 034
+EI_TPSHTE 2TRS | - 1 - 025
<Ei_TesHIE_mio—] o i |- o1z
E1_Ti50L15 | oo | I o.58

«E1 TS0 | 4 H i — 0,15
sEl2izo | i i — 0.51
E1-25HE —{| od i |— 055
E12015 5H1S —{| o | — 0.7
+E1_ZLE ToLE —| =d — 0.3%
E1_SHTIS 2iz0 | — 173
E1_SH1S 2020 M0 —| o — 1.5%
SRR TR LR | R —— — 1.95
cELELEMP—| | : i | Q.00

E2 SHIZO | o - 1.41

E2 SHI0 —| e — .06
E2-SHT1E WS —|| od | - o081
«Ex looomzs—| i @ ¢ — 0.26
tEaTvsHIE2TRs | 3 ¢ 1 o4
+EZ SHTAS TR —{| a ¢ | o2z
<E2 TeoHTs mio—| 4 : — 0.0
+EZ_T2sMLI0—| 4 ¢ ;i — 0,14
SEZTIZLIE || ol i — 037

=

£

| 5 |

| Total Luminosity (E30) 27.8471 |LBN

3398231 | Monit SN

87196 |

(HY setto 100% |=m= | Jun 01 12:05:34

Status: |Refreshing
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LmTrigger (2)

File View Refresh Help |
Trigger Rate Trigger Server
Fatios Status Status
Exposure Group;, @ —I ‘
Incomplete threshold:  Asw -I
-Lewvel 3 Event Rates (Hz
Lumingsity Info e F_%(S_?‘_J Exposure Group | Bun Mumber | L3 Modes |5 01?3458 7309A0CDEFR
Lumesty (€278 || SR [T e e w ]
Proton Halo (Hz)| 46645.74 ’ P — 1 1836498 144 Mion 3
——— cocep a
Phar Halo (Hz)| 3413.45 — z 193646 144
(=) Disable 0.00 Pl 2
=T =
| L1 | Lz | L3 Axis set[Auto w|[Li[Lz[La L3 L1 L1 Rate [Lz Rate [L3 Rate [L1 Lum| L1 X5 | Lz %[5
E_ Bit [ Bit | Bit Trigger Prescale Hz) Hz] Hz) —I
a 100 200
oo 2 min_bias_NCU 1540000 D46 046 034 000 2E938.20 26936
min_bias_McU —f | i =] zero_hias_MNCL 3400001 0.3z 0.3z 0.33 0.o00 S =
zero_bias_mMcU —| |
! 2 2 1 0.00 0.00 0.00
| | = a 1 0.00 0.00 0.00
neie ol | a6 ERS 76707 019 019 003 000 61381 6158
emiz | | 5 5 7  E456_ELE_MP ZE07D 000 000 D00 000 0.00 0.00
EVS_ELE_NMFP — ]
ZcEML TR || | 5 5 B CEMB 28070 000 000 004 000 0.00 0.00
E1_ELE_MP —| [T
Ei-sizo | m—— 5 5 3 Ehd3 28070 000 000 004 000 0.00 0.00
| —— E & 10 Eli15 ang 0.05 0.05 0.04 0.03 z.03 z.03
cone e B 7 7 11  EM1zZ z009 0.11 0.11 0,00 001 .11 9.11
E1ToaHTeeTks || mm— 8 8 12 E78 ELE MP 17010 003 003 000 000 1820 192
EI_T75HTE_hi0 —|| -
E1_T{5015 || mm— 8 B 13 2CEMS3_2TK3 17010 003 003 001 0.O00 1820 18.20
E1_T25UL0 —| I
Fioco )| m— 9 9 14 E1_ELE mMP i1 10581 8624 000 2395 442 3.50
e || e g g 45 E1_SHTz0o 1 10581 8624 218 2385 4.4z 3.60
Ei_shi% 20 10 || m— a 8 16 E1_SH30 1 10581 #8624 103 2385 442 3.60
E1_SHT15_20 HTs0 —|| s
i = l— s 8 17 E1_Lso 1 10581 8624 015 2385 442 3.50
Ez_sHTzo —|| i
S — VA ] =
|| 0/5 | Total Luminosity (E30) 27.8116 |LBN 3398291 |MonitSN 87201 | |HY setto 100% == | Jun 01 12:06:00

Status: |Refreshing
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1.2 Monitor Guis

File
200
File Options
TRGFR | L2 Dataflow | L2 Trigger | L2HS | L2Filter | DSM | L2SLIC
L1 Trigger Monitor Tue Jun 1 12:11:29 2004 100 —
Global | Spec Trigger | Geo Sector | =
Specific Trigger Display
Trig# Trig Name Llaccept (Hz) avLlacc.(Hz) L2accept(H 0O —|g :
0 Afastz_ncu, 0625 0.408 0.6 =
1 ALiveBX neu| 0.703 0.348 0.7 L Tir':e . ==
2 LiMu_download 0.0 0.0 Ly ey g many ,I_:.-”..,:I_u.,
3 LICTT download 0.0 0.0 0.0| 00| rejectall LLICTT DOW!
4 CEM(1,3)_ncu 0.117 0.173 0.117 0.17 10
5 CEM(1,6)_ncu 0.0 0011 0.0 0.013 10 67E456 |
6 CEM(1,11) ncu 0.039 005 0039| 0.064 10
7 CEM{1,9)_ncu 0.117 0077 0.117 0.08 10 1
8 TK(2,3) CEM(23) ncu 0.078 0.049 0078 0.051 10 11°E78 |
9 CEM(1,11) neu’2 111.424 76.294 91023 67.152 1.14 13°E1 |
10 CEM(26)_ncu 78.868 56.274 79.025 57.162 10 32°E2 1
11 ZEM(23)CEM(19) ncu 137.14 93401 137.023 94,894 1.0 51°E3 1
12 K(1,10.) CEM(19) ncu 56.044 38.14 55.966 38825 10 68°E4 |
13 “EM(2,3)CEM(16) ncu 95.127 65.566 95.166 66.812 10 83°E5 |
14 '$(1,10.) CEM{1,6) ncu 42.404 27.553 42.287| 27587 1.0 9476 |
15 CEM(Z3\CEM{16) neu 197 562 127816 134.17) 86621 148 105°F7A
= I =
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Prescale file

v‘ File Edit View Go Bookmarks Tools Window Help

<« . = . A @ : i s = '
ek =il Relpad  &tap |q!{, http: /fwww-dOonline.fnal. gov/www/groups,trigger/official/global_CMT-12.37-prescales/25E30.prescales |V||é.5&lrl:h| . ‘
i 4kHome | wfBookmarks ¢ TriggerMeister's Webp... ([TrigDb 4 DAQ Shifters' Page 4 My Yahoo! [[jRedhat 4 trig tabs |
e
_ Expected Rates_ ..., Unprescaled Rates.... pp =
Priority TriggerName at_25E30 L3MP/TapeRt Il at L1 _at L3_at
## L1BitName Prescale L2Re] L3Rej 11 L2 13 (tot 1.30) 1E30 25E30 25E30
Afastz_ncu 1375000 ##f min_bias_NCU 1.00 1.00 0.61 0.61 0.61 0 0.00 3.36e+04 B.40e+05 8.40e+05 0 [
ALiveBX_ncu 3400001 #&f zero_bias NCU 1.00 1.00 12.50 12.50 12.50 0 0.00 1.70e+06 1.70e+06 4.25e+07 0
L1Mu_download 0 #ap LIMU_DOWNLOAD 1.00 1.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0O
LI1CTT_download 0 #dp LI1CTT_DOWNLOAD 1.00 1.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0O
CEM(1,3)_ncu 10958 #4#vB0-130 EM5 1.00 5.74 1.44 1.44 0.25 0 0.00 625.00 1.57e+04 2730.55 0O
CEM(1,6)_ncu 4010 #2wB0-130 EA56_ELE_MP 1.00 1.00 0.25 0.25 0.25 2500 0.00 40.10 1002.50 1002.50 O
##vB0-130 CEMB 1.00 1.00 0.25 D2h 025 0 0.00 40.10 1002.50 1002.50 O
#wB0-130 EMB 1.00 3.75 0.25 0.25 0.07 0 0.00 40.10 1002.50 267.23 0 ||
CEM({1,11)_ncu 129 #wB0-130 EM15 1.00 3.09 0.77 D.77 0.25 0 0.00 3.08 93 .50 32.20 0
CEM(1,9)_ncu 287 ##wB0-130 EM12 1.00 3.01 0.75 (S IR SR 0 0.00 85.64 216.00 71.76 0
TTE(2,3.)_CEM{2,3)_ncu 6075 ##vB0-q30 E7E_ELE_MP 1.00 1.00 0.10 0.10 0.10 2500 0.00 24 .30 607.50 607.50 1
#avB0-q30 2CEM3_2TK3 1.00 1.00 0.10 0.10 0.10 0 0.00 24 30 607 .50 607.50 1
CEM(1,11)_ncun2 1 #gu E1_ELE MP 1.00 2484.85 96.25 96.25 0.04 2500 0.04 3.85 96.25 0.04 0
i E1_SHT20 1.00 33.80 96.25 96.25 2.84 0 0.00 3.85 96.25 2.84 0O
i E1_SH30 1.00 72.80 96.25 96.25 1.32 0 0.00 3.85 96.25 -
#tu El_L50 1.00 364.00 96.25 86.25 0.26 0 0.00 3.85 96.25 0.26 0
#u E1_VL70 1.00 938.00 96.25 96.25 0.10 0 0.00 3.85 96.25 0.10 0
#éu E1 SHT15 M15 1.00 92.10 96.25 96.25 1.05 0 0.00 3.B5 96.25 1.05 0
#u El L20_M25 1.00 172.00 96.25 86.25 0.56 0 0.00 3.85 096.25 0.56 0
#tu E1_SHT15_TE13 1.00 261.00 96.25 86.25 0.37 0 0.00 3.85 96.25 0.37 0O
#iu E1_T7SHTE_2TE5 1.00 523.00 96.25 96.25 0.18 0 0.00 3.85 96.25 0.18 0
i E1_T7SHTS_MI1OD 1.00 613.00 96.25 96.25 0.16 0 0.00 3.85 96.25 0.16 0
i E1_Ti3115 1.00 127 .00 96.25 96.25 0.76 0 0.00 3.85 96.25 0.76 0
#u E1l_T25VL30 1.00 772.00 96.25 96.25 0.12 0 0.00 3.85 96.25 0.12 0
#u E1_2120 1.00 482.00 96.25 96.25 0.20 0 0.00 3.85 96.25 0.20 0
#u E1_25H8 1.00 259.00 96.25 96.25 0.37 0 0.00 3.B5 96.25 0.27 0
#u El 2115 _SH15 1.00 265.00 96.25 86.25 0.36 0 0.00 3.85 06.25 0.36 0
#Hu E1_218_TBLE 1.00 298 .00 06.25 86.25 0.32 0 0.00 3.85 96.25 Q.82 4
#iu E1_SHT15_2J20 1.00 69.10 96.25 96.25 1.39 0 0.00 3.85 96.25 1.2 0
i E1_SH15_2J20_Mi0 1.00 91.70 96.25 06.25 1.05 0 0.00 3.85 96.25 1.05 0
i E1_SHT15_2J HTS50 1.00 66.30 96.25 96.25 1.45 0 0.00 3.85 96.25 1.45 0
CEM(2 ,6)_ncu 1 ##pB0-us0 E2_ELE_MP 1.00 2478.42 67 .25 67.25 0.03 2500 0.03 2.69 67 .25 0.02 0
#apB0-us0 E2_SHT20 1.00 63 .80 67 .25 67.25 1.05 0 0.00 2.69 67 .25 1.05 0
#&pB0-ub50 E2_SH30 1.00 79.80 B7 .25 67.25 0.84 0 0.00 2.69 67 .25 0.84 0
#ip80-ui0 E2_SHT15_ML5 1.00 241.00 67.25 67.25 0.28 0 0.00 2.6% 67 .25 0.28 0
#pB0-ub0 E2_120_M25 1.00 221.00 67 .25 67.25 0.30 0 0.00 2.69 67 .25 0.30 0
##pB0-us0 E2_T7SHTB_2TK5 1.00 669 . 00 67 .25 67.25 0.10 0 0.00 2.69 67 .25 0.10 0
#4pB0-us0 E2_SHT15_TK13 1.00 392.00 67.25 67.25 0.17 0 0.00 2.69 67 .25 0.17 0
#8pB0-us0 E2_T7SHTE_MILO 1.00 1110.00 67 .25 67.25 0.06 0 0.00 2 .69 67 .25 0.06 0O
#EpBO-us0 E2_T25VL30 1.00 727 .00 67 .25 67.25 0.09 0 0.00 2.69 67 .25 0.08 0
#apB0-u50 E2_T13L15 1.00 152.00 67 .25 67.25 0.44 0 0.00 2.69 67 .25 0.44 0 :E
"3 EL \Z 3 @3 | Done IS
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